Abstract: Four different egg count methods (egg counts per 10ml, egg counts per specimen, egg counts per hour and post-prandial egg counts per hour) were applied to expression of the intensity of infection with S. haematobium. Egg counts per hour and post-prandial egg counts per hour revealed less variable results than egg counts per 10 ml and egg counts per specimen. Egg counts per hour seemed to be suitable for expression of intensity of infection with S. haematobium. No correlation between egg number and urine volume was shown. The post-prandial effect on egg-output of S. haematobium was much higher in the low egg-output group than in the high and middle egg-output groups.
INTRODUCTION

1
The intensity of infection with Schistosoma haematobium (wonn burden) was assessed by egg counts in the urine specimens. For quantitative studies, 24-hour urine specimens over a number of days should be collected for examination, but it is not a practical method in large scale surveys or control programmes. Therefore, it is important to quantify schistosome eggs in the urine specimens. Recently, filtration method using nucleopore polycarbonate filter was recommended for the measurement of intensity of infection (Peters et al., 1976a, b) , and egg-output is usually expressed in tenns of ova per 10ml urine (Jordan, 1982) .
In the present study, we have applied four different egg count methods to express the intensity of infection with S. haematobium, and evaluated statistically these methods in their applicability. We have also studied correlation between egg number and urine volume, and effect of meal on egg-output in different egg-output groups.
~TERUUS AND ~ETHODS
We have examined 63 school children (9-14 years old) in ~tsangatamu Primary School, K wale, Coast Province, Kenya, by four different egg count methods for 4 consecutive days. The collection procedures of urine specimens and four egg count methods applied were as follows; (1) egg counts per 10 ml and (2) egg counts per specimen were applied to urine specimens which was collected at 12: 00 without any prior arrangement, (3) egg counts per hour were applied to urine specimens which were collected at 12: 00 after urination at 11: 00, and (4) post-prandial egg counts per hour was applied to urine specimens which were collected at 12: 00 after urination at 11 : 00 and fed with "Chapati" (wheat flour cake, 250 g) and 180 ml soft drink at 10: 45. All the specimens were transferred to the laboratory, and the whole or a portion of urine specimen was filtrated through a 25 mm-diameter Swin-Lok Holder containing nucleopore polycarbonate filter of 12 fJ. pore size (Nuclepore Corp.). After the filtration, the volumes of urine specimen filtrated and remained were recorded. Microscopic examination was performed under 10 X magnification to assess egg counts per unit. If urine specimens were not collected for 4 consecutive days, the data were omitted in this study.
RESULTS
The coefficient of variations IC. V. = (standard deviationlmean)X 1001 in egg numbers by four different egg count methods are plotted in Figure 1 . The averages were 74.1%, 56.6%, 50.4% and 48.6% in egg counts per 10 ml, egg counts per specimen, egg counts per hour and post-prandial egg counts per hour, respectively. Egg counts per hour and post-prandial egg counts per hour revealed less variable results than the other two. However, there were no significant differences among these four methods. Table 1 shows the correlation between egg number and volume of the urine which was collected without any prior arrangement. The correlation was not found and the correlation coefficients varied from 0.992 to -O. 831.
In Table 2 , the positive effect of meal on egg-output of S. haematobium is demonstrated.
Urines of 34 school children were examined by one-hour collecting method (standard) and post-grandial one-hour collecting method. Post-grandial egg counts per hour was 22.8% higher than the egg count per hour. This effect was clearly found in lower egg-output groups. The increasing rate of egg number was highest in low egg-output group.
DISCUSSION
In the epidemiological survey of schistosomiasis haematobia, the accurate egg counts is necessary to estimate the intensity of infection in the patient. A filtration method with nucleopore polycarbonate filter is gaining popularity in examination of urine specimens, as the technique is rapid, accurate, sensitive and reproducible (Peters et al., 1976a, b) . This procedure was used in our study.
In this study, we examined the applicabilities of four different egg counts; (1) egg counts per 1Oml, (2) egg counts per specimen, (3) egg counts per hour (Shimada et al., 1983) and (4) post-prandial egg counts per hour. In any method, it was difficult to minimize the day-by-day c a 100
variation in egg counts. The high coefficient of variation in urine specimens was recorded by Stinunel and Scott (1956) . However, as shown in Table 1 and Figure 1 , it seemed that both of the one-hour collecting methods were more excellent than the other two, because the averages of coefficients of variation in egg number were slightly smaller than that of egg counts per specimen, and much smaller than that of egg counts per 10 ml. The one-hour collecting method is somewhat complicate in the process of urine collection in the field condition, but it is not such a serious matter. To know the applicability of this method for epidemiological survey, a study is ongoing at Mwachinga, Kwale District, Kenya. In conclusion, we recommend the one-hour collecting method at egg-output peak and egg counts per hour for expression of intensity of infection of S. haematobium. If it is impossible to perform it, egg counts per specimen should be used instead of egg counts per 10m/.
In general, the reproduction of parasite egg is of synchronized nature in both parasite and host. Egg-output of S. haematobium in the urine is of circadian diurnal nature only in host;
McMahon (1976) observed that a partial shift to a nocturnal pattern occured when day shift workers changed to night shift. In fact, Nojima et al. (1984) reported the enhancement of egg Dukes and Davidson, 1968) . These findings suggest that the egg-output depends on human life, such as midday activity and meal. Therefore, further study to know factors of various human behaviours which influence on egg-output and to improve egg count method suitable in the field is necessary.
Stimmel and Scott (1956) and Nojima et al. (1984) observed no correlation between the volume of voided urine and the number of eggs included. In this study, we also confirmed absence of statistical correlation between them.
In the present study, we showed that egg counts by post-prandial one-hour collecting method were higher than those by one-hour collecting method. The post -prandial effect was much stronger in a low egg-output group than in high and middle egg-output groups. The present study suggests that post-prandial collecting method may be applicable in the survey in area with low prevalence or in the examination of patients with low intensity of infection.
